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(54) Vehicle fuel system 

(57) A vehicle fuel system has an electronic control 
module received within a fuel tank to send data to and 
receive data from the electronic control unit (ECU) for 
the vehicle engine and other vehicle control systems, to 
provide an electronic control of the vehicle fuel system 
and to receive signals from one or more sensors 
mounted within the fuel tank which provide information 
about the operation of the fuel system. The fuel system 
integrates a plurality of components into the vehicle fuel 
tank to reduce the number of openings through the vehi- 
cle fuel tank and the number of eternal connections 
which must be made in assembly of the fuel system into 
a vehicle. By disposing a fuel vapor canister within the 
fuel tank, each vapor vent valve within the fuel tank can 
communicate completely within the tank with the vapor 
canister with a single outlet extending from the fuel tank 
to communicate fuel vapor from the canister with an 
intake manifold of the engine. Desirably, this outlet may 
extend through the same opening in the fuel tank 
through which the fuel pump, vapor canister, electronic 
control module and other components of the vehicle fuel 
system are inserted into the fuel tank. Notably, the 
number of openings in the tank is reduced and in one 
embodiment, only two openings are used in the tank, 
one for a fill pipe through which fuel is introduced into 
the tank and the other for the insertion of the various 
fuel system components into the tank. 
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Description 

Reference to Provisional Patent Application 

[0001] This application claims the benefit of U.S. 
Provisional Patent Application Serial No. 60/121,880, 
filed February 26, 1999. 

Held of the Invention 



[0002] 

terns. 



This invention relates to vehicle fuel sys- 



Backaround of the Invention 

[0003] Typical automotive fuel systems have a fuel 
pump which may be mounted within or outside of a fuel 
tank, a fill pipe extending into the tank through which 
fuel is introduced into the tank, and one or more vapor 
vent valves or rollover valves which communicate with a 
vapor canister outside of the fuel tank. Each component 
is typically received through a separate opening in the 
fuel tank and is sealed thereto in assembly. Each open- 
ing through the fuel tank provides a leak path through 
which hazardous hydrocarbon vapors may escape to 
the atmosphere. Under increasingly strict governmental 
regulations, the emissions of hydrocarbons from vehi- 
cles must be reduced. 

[0004] Additionally, in prior fuel systems, the opera- 
tion of the fuel pump is controlled by the vehicle elec- 
tronic control unit (ECU). The ECU also controls a 
plurality of other engine and vehicle functions and proc- 
esses information provided from a plurality of sensors 
including sensors within the fuel tank such as a fuel 
level sensor. Notably, different fuel pumps, fuel tanks 
and other components may be used in different fuel sys- 
tem applications thereby requiring the ECU'S to be pro- 
grammed or calibrated for each particular application to 
properly function and control the various components. 
The various components for the vehicle fuel system also 
require a plurality of fluid connections and electrical 
connections between the interior of the tank and the 
exterior of the tank which undesirably increases the 
assembly time and cost of a vehicle fuel system. 

Summary of the Invention 

[0005] A vehicle fuel system has an electronic con- 
trol module received within a fuel tank to send data to 
and receive data from the electronic control unit (ECU) 
for the vehicle engine and other vehicle control systems, 
to provide an electronic control of the vehicle fuel sys- 
tem and to receive signals from one or more sensors 
mounted within the fuel tank which provide information 
about the operation of the fuel system. Further, the fuel 
system integrates a plurality of components into the 
vehicle fuel tank in addition to the electronic control 
module to reduce the number of openings through the 
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vehicle fuel tank and the number of connections which 
must be made in assembly of the fuel system into a 
vehicle. For example, by disposing a fuel vapor canister 
within the fuel tank, each vapor vent valve within the fuel 
tank can communicate completely within the tank with 
the vapor canister with a single outlet extending from 
the fuel tank to communicate fuel vapor from the canis- 
ter with an intake manifold of the engine. Desirably, this 
outlet may extend through the same opening in the fuel 
tank through which the fuel pump, vapor canister, elec- 
tronic control module and other components of the vehi- 
cle fuel system are inserted into the fuel tank. Notably, 
the number of openings in the tank is reduced and in 
one embodiment only two openings are used in the 
tank, one for a fill pipe through which fuel is introduced 
into the tank and the second for the insertion of the var- 
ious fuel system components into the tank. 
[0006] The electronic control module also greatly 
reduces the number of electrical connections between 
the interior and the exterior of the fuel tank by transmit- 
ting data to the ECU and other vehicle control systems 
and receiving data from the ECU and other vehicle con- 
trol systems through a limited number of wires which 
may extend through a single electrical connector. In one 
embodiment, only four wires are needed between the 
interior and exterior of the fuel tank with two wires pro- 
viding a power supply and ground, and the other two 
wires being a multiplex bus positive wire and a multiplex 
bus negative wire. Desirably, all of the information pro- 
vided from the ECU and other vehicle control systems 
to operate the vehicle fuel system can be provided 
through these wires along with all of the information 
from the fuel system to the ECU. Further, the electronic 
control module may be calibrated or programmed for a 
particular fuel system to eliminate the need for the 
engine ECU to be programmed for particular fuel sys- 
tems and to thereby enable a standard engine ECU to 
be used with a plurality of vehicle fuel systems and fuel 
tanks. 

[0007] Thus, a plurality of components of the fuel 
system which were previously disposed outside of the 
fuel tank and a plurality of fuel system functions which 
previously occurred outside of the fuel tank have been 
incorporated within the fuel tank to reduce the complex- 
ity of the fuel system outside of the fuel tank and enable 
standardization of many components outside of the tank 
and to facilitate assembly of the fuel system into a vehi- 
cle. 

[0008] Objects, features and advantages of this 
invention include providing a vehicle fuel system which 
reduces the number of openings in a vehicle fuel tank, 
reduces the escape to the atmosphere of hazardous 
hydrocarbon fuel vapors, has an electronic control mod- 
ule received within the fuel tank to provide signals of 
fuel system operation to an engine ECU and other vehi- 
cle control systems through a limited number of wires 
and to receive information from the ECU and other vehi- 
cle control systems to control the operation of the fuel 
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system, eliminates the need for the vehicle ECU to be 
calibrated or programmed for any particular fuel system, 
enables a vehicle ECU to be used with a wide range of 
fuel systems, greatly facilitates assembly of the vehicle 
fuel system into a vehicle, can provide increased control 5 
of the vehicle fuel system by enabling the use of a plu- 
rality of sensors, significantly reduces the complexity of 
the vehicle fuel system outside of the fuel tank, substan- 
tially reduces the vehicle fuel system functions which 
occur outside of the fuel tank, is of relatively simple w 
design and economical manufacture and assembly, is 
rugged, durable and has a long useful in service fife. 

Brief Description of the Drawing s 

15 

[0009] These and other objects, features and 
advantages of this invention will be apparent from the 
following detailed description of the preferred embodi- 
ments and best mode, appended claims and accompa- 
nying drawings in which: 20 

FIG. 1 is a perspective view of a vehicle fuel tank of 
a fuel system embodying the invention; 

FIG. 2 is a sectional view of the fuel tank of FIG. 1 zs 
with parts broken away; 

FIG. 3 is a perspective view of the various compo- 
nents of the fuel system including a tank control and 
sensor circuit; 30 

FIG. 4 is a diagrammatic perspective view of the 
various components of the fuel system including a 
vapor collection and purge circuit; 

35 

FIG. 5 is an enlarged perspective view of a vapor 
vent valve constructed to be disposed within the 
vehicle fuel tank; 

FIG. 6 is a sectional side view of a fuel pump and 40 
vapor canister module of FIG. 2; 

FIG. 7 is a top perspective view of the fuel pump 
and vapor canister module and electronic control 
module of the fuel system; 45 

FIG. 8 is a top perspective view of a retainer system 
of the fuel pump and vapor canister module; 

FIG. 9 is a diagrammatic view of a fuel delivery cir- so 
curt of the fuel system; 

FIG. 10 is a perspective view of the electronic con- 
trol module and electrical connector which intercon- 
nects the electronic control module and the ECU; 

FIG. 11 is an enlarged top view of the fuel pump 
and vapor canister module illustrating an internal 



vapor vent valve connected directly to the vapor 
canister; 

FIG. 12 is a perspective view with parts broken 
away of the fuel tank illustrating the internal vapor 
valve of FIG. 4 attached to an upper wall of the fuel 
tank; and 

FIG. 13 is an enlarged, fragmentary sectional view 
illustrating the interconnection of various retainers 
and other components of the fuel system. 

Detailed Description of the Preferre d Embodiments 

[0010] Referring in more detail to the drawings. FIG. 
1 illustrates a fuel tank 10 of a fuel system 12 embody- 
ing this invention having a first opening 14 through 
which a plurality of fuel system components are 
inserted into the fuel tank and a second opening 1 6 con- 
structed to communicate with a fill pipe 18 trough which 
fuel is introduced into the tank 10. The fuel system may 
be a return-type or returnless system or a hybrid of 
these two which reduces the fuel returned by varying 
the pump speed to a certain level somewhat greater 
than the engine fuel demand. As shown in FIGS. 2-4. a 
plurality of fuel system components are all disposed 
within the vehicle fuel tank 10 to significantly reduce the 
number of connections between the exterior of the fuel 
tank 10 and the interior of the fuel tank to reduce the 
number of openings through the fuel tank and to greatly 
facilitate the integration of the fuel tank 10 and fuel sys- 
tem 12 into a vehicle. These components disposed 
within the tank 10 may include a fuel pump 20, fuel 
pump module or reservoir 22, fuel vapor canister 24. 
electronic fuel level sensor 26, electronic tank control 
module 28, one or more vapor or rollover type valves 30. 
32 communicating with the vapor canister 24. and a plu- 
rality of sensors including temperature 34, pressure 38 
and hydrocarbon vapor or other type sensors 36. 
[0011] Desirably, the information needed to run the 
vehicle fuel system 12 and the information from each of 
the components within the fuel tank 10 can be commu- 
nicated between the tank control module 28 and elec- 
tronic control unit (ECU) 40 (FIG. 1) of the vehicle 
engine 42 through a limited number of wires to greatly 
reduce the connections between the fuel system 12 and 
the ECU 40. Notably, only four or five wires which pass 
through a single electrical connector 44 extending from 
the fuel tank 10 may be needed to interconnect the ECU 
40 and the tank control module 28. 
[0012] The fuel tank 10 preferably has an upstand- 
ing annular rim 46 surrounding the first opening 14 with 
external threads 48 to receive a screw-on cap 50 with a 
sealing member 52 disposed between the tank 10 and 
cap 50 to at least reduce and ideally to prevent the 
escape to the atmosphere of hazardous hydrocarbon 
fuel vapors through the first opening 14. The cap 50 
preferably has a cover 54 which spans the first opening 
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14 and which may be integrally or separately formed 
form the cap 50. The cover 54 preferably has a limited 
number of openings therethrough to communicate the 
components within the tank 10 with the exterior of the 
tank 1 0. For exarrple, the cover 54 may have a fuel out- 
let opening 56 through which fuel discharged from the 
fuel pump 20 is delivered through a fuel line 58 to a fuel 
rail 59 of the engine 42, a vapor outlet 60 which commu- 
nicates the fuel vapor canister 24 with an intake mani- 
fold of the engine 42 through a suitable conduit 62 
during a purge cycle of the vapor canister, and an open- 
ing 64 through which "cleaned" air from the vapor canis- 
ter 24 is discharged. The opening 64 may also act as a 
vent or air inlet during, for example, filling of the tank 
with fuel, and may receive fresh air into the tank Any air 
received into or discharged but of the fuel tank travels 
through the fuel vapor canister. The electrical connector 
44 extends through another opening 66 (FIG. 9) through 
the cover 54 to interconnect the electrical wires of the 
tank control module 28 with the corresponding wires 
connected to the ECU 40. 

[0013] As best shown in FIGS. 2 and 6 - 8, a first 
retainer 70 has a generally cylindrical side wall 72 with 
an upper flange 74 extending generally radially out- 
wardly therefrom and constructed to be sandwiched 
between the cover 54 and sealing member 52 when the 
cap 50 is tightened on the fuel tank 10 to seal the first 
opening 14. As best shown in FIG. 1 3. the lower edge of 
the side wall 72 has a radially inwardly extending flange 
76 constructed to engage a radially outwardly extending 
flange 78 of a second retainer 80 to locate the second 
retainer 80 which is slidably received within a central 
opening 82 of the first retainer 70. As shown in FIGS. 6 
- 8, a supporting member 84 extends outwardly from the 
first retainer 70 and has an inwardly extending flange 86 
constructed to underlie and support a radially outwardly 
extending flange 88 of the fuel vapor canister 24 to 
locate and retain the fuel vapor canister 24. 
[0014] The second retainer 80 has a skirt 90 
depending from its radially outwardly extending flange 
78 providing a recess in which a plurality of fuel system 
components may be received. The skirt 90 extends to 
an intermediate wall 92 which has a throughbore 94 
constructed to receive the fuel pump 20 and module 22 
comprising at least an annular, elongate fuel filter 96 
surrounding the fuel pump 20. A plurality of arms 98 
extend from the second retainer 80 with each arm 98 
having a radially inwardly extending finger 100 which in 
cooperation with the arms 98 support, locate and retain 
the fuel filter 96. As shown, the fingers 100 may rest on i 
the bottom wall 102 of the fuel tank 10 and sensors 
adjacent the bottom wall of the fuel tank, such as a pie- 
zoelectric fuel level sensor 26 may be connected to an 
arm 98 to properly orient the sensor 26 on the bottom 
wall 102 of the fuel tank 1 0. £ 
[0015] The fuel pump 20 is driven by an electric 
motor and may be of substantially any type including a 
positive displacement fuel pump, such as disclosed in 



U.S. Patent No. 5,219,277 the disclosure of which is 
incorporated herein by reference in its entirety, or a tur- 
bine type fuel pump, such as disclosed in U.S. Patent 
No. 5,257,916, the disclosure of which is incorporated 
s herein by reference in its entirety. The fuel pump 20 may 
be operated at a constant speed, and hence have a 
constant output fuel flow rate or may be a variable 
speed type pump to vary the fuel flow rate from the 
pump as required for various vehicle operating condi- 
io tions determined by the ECU 40 and the tank control 
module 28. Electrical wires 120 (FIG. 3) extending 
through a housing 104 connect the tank control module 
28 to the fuel pump 20 to control the operation of the 
fuel pump 20. 

is [0016] The fuel pump is preferably carried by a 
housing 104 having depending fingers 106 in which the 
fuel pump 20 is press fit and a radially outwardly extend- 
ing rim 108 constructed to overlie and engage interme- 
diate wall 92 of the second retainer 80. A nipple 110 

20 extending from the housing 104 communicates the out- 
let of the fuel pump 20 with one end of an intermediate 
fuel line 112 which is connected at its other end to a nip- 
ple (not shown) extending through the fuel outlet open- 
ing 56 of the cover 54. A passage 1 16 teed to nipple 1 1 0 

25 communicates the outlet of the fuel pump 20 with a 
pressure transducer 118 disposed within the tank con- 
trol module 28 or elsewhere within the fuel tank 10 and 
constructed to provide a signal corresponding to fuel 
pump outlet pressure to the tank control module 28 

30 and/or ECU 40. A plurality of sensors, such as a tem- 
perature sensor 34, a pressure sensor 38, a hydrocar- 
bon sensor 36 and any additional sensors may be 
mounted on the housing 104 and connected to the tank 
control module 28 by suitable electrical wires 122, 124, 

35 126 fixed to pins 128 extending from the tank control 
module 28. 

[001 7] The fuel filter 96 is preferably generally cylin- 
drical and has an upper end fixed to the housing and 
may have a supporting frame with a base 130 (shown in 

40 FIG.2), received on the fingers 100 to support the filter 
96 and hold it in place in use. The fuel fitter may be 
received in a housing 129 (FIG. 3) or shell of the fuel 
pump module 22. The filter preferably has a bottom wall 
integral with its side wall or a filter carried by the base 

ts fixed to the side wall to ensure that any fuel which is 
drawn through the fuel pump is filtered before entering 
the fuel pump. The filter preferably has an average pore 
size of between 5 and 80 microns and preferably about 
10 microns to provide a final filtering of the fuel before 

>o delivery to the engine. Further, the large surface area of 
the fitter 96 extends the life of the filter and prevents it 
from becoming clogged or excessively dirty in use dur- 
ing the life of the vehicle fuel system. Still further, the fil- 
ter 96 or module carrying the filter preferably traps liquid 

5 fuel to ensure a liquid fuel supply at the fuel pump inlet 
even during low fuel level conditions in the fuel tank 10. 
[001 8] The fuel vapor canister 24 has an upper end 
140 with an outwardly extending flange 88 constructed 
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to overlie and be received on the inwardly extending 
flange 86 of the supporting member 84 of the first 
retainer 70 to locate and retain the vapor canister 24. 
The vapor canister 24 has one or more inlets 141 
through which fuel vapor from various sensors, the fuel 5 
pump and the vapor vent valves within the tank is dis- 
charged. As diagrammatical ly shown in FIG. 4, the 
vapor canister may have a central divider 142 which 
substantially separates an inlet half 144 of the canister 
24 from an outlet half 1 46 of the canister 24. Fuel vapor 10 
which enters the inlet half 1 44 of the canister flows from 
the top of the inlet half 144 to the bottom of the inlet half 
wherein it crosses over to the outlet half 146 of the fuel 
vapor canister and flows from the bottom of the outlet 
half to the top of the outlet half 1 46 and through a vapor 15 
outlet 148 which is communicated with the vapor outlet 
60 of the cover 54 for delivery to an intake manifold of 
the engine 42. 

[001 9] A vapor purge valve 1 34 selectively commu- 
nicates a vacuum pressure from the engine 42 with the 20 
vapor canister 24 through outlet 136 and inlet 137 to 
"purge" vapor from the canister 24. The valve 134 may 
be a normally closed solenoid valve actuated and 
opened in response to a signal from the ECU 40 or con- 
trol module 28 through wires 1 38 to begin a vapor purge 25 
cycle. When the valve is closed, no fluid flow occurs 
through vapor outlet 60. 

[0020] Desirably, a rollover type vapor vent valve 30 
may be disposed completely within the fuel tank 10 and 
is preferably attached to the vapor canister 24 (as 30 
shown in FIGS. 7 and 11) to selectively permit fuel 
vapor within the fuel tank 10 to flow into the vapor can- 
ister 24 completely within the fuel tank 10. In the event 
of a vehicle roll-over condition, the rollover vent valve 
closes to prevent liquid fuel from entering the vapor can- 35 
ister 24. The rollover type vapor vent valve 30 may be of 
substantially any construction such as that disclosed in 
U.S. Patent No. 5,579,802 the disclosure which is incor- 
porated herein by reference in its entirety. As shown in 
FIG. 4, a second vapor vent valve 32 may be disposed 40 
within the vehicle fuel tank 10 to vent fuel vapor from a 
second portion of the tank, spaced from valve 30, to the 
vapor canister 24. The second vent valve 32 may have 
an outlet connected to a conduit 150 to communicate 
the second vapor vent valve 32 with an inlet 1 54 of the 45 
rollover vapor vent valve 30 to discharge fuel vapor 
which flows through the second vent valve 32 into the 
vapor canister 24 through the rollover vent valve 30. The 
second vapor vent valve 32 may have an annular retain- 
ing ring 156 with generally radially inwardly extending so 
tabs 158 constructed to frictionally engage a generally 
cylindrical depression 160 in an upper wall 162 of the 
fuel tank 10 as shown in FIG. 12 to hold the second 
vapor vent valve 72 adjacent the upper wall 162 of the 
fuel tank 1 0. If desired, additional vapor vent valves may ss 
be provided within the fuel tank in a similar manner. 
Notably, the entire vapor collection and storage assem- 
bly is disposed completely within the fuel tank with only 



a vapor outlet 60 and opening 64 extending from ttie 
fuel tank to provide an air inlet and to communicate the 
vapor canister 24 with the air intake manifold 164 of the 
engine 42. 

[0021 ] The electronic tank control module 28 has a 
housing 1 70 in which one or more electrical connectors 
is received with pins 128 extending through the housing 
with a seal surrounding each pin 128 to prevent fuel 
from entering the housing 170. The various pins 128 of 
the electrical connectors may be constructed to receive 
information from a sensor or fuel system component or 
to send information to a fuel system component or to the 
ECU 40. Desirably, in one embodiment best shown in 
FIG. 10, only four wires extend from the tank control 
module 28 to the ECU 40 with two wires 172,178 being 
a power supply and ground, a third wire 174 being a 
multiplex bus positive wire, and a fourth wire 1 76 being 
a multiplex bus negative wire. In some applications, a 
second ground wire may be needed for the signal of the 
multiplex bus wires. The multiplex bus wires 176, 178 
may comprise a differential line drive which transmits 
signals to and from the ECU 40 and electronic tank con- 
trol module 28 and if desired, to various other vehicle 
computer controllers such as the dashboard computer, 
transmission computer and "body" computer (which 
may be used for anti-lock brakes, active suspension 
systems, etc.) to name a few. to provide the information 
necessary for the efficient operation of the vehicle fuel 
system 12 and the vehicle. The housing 170 of the tank 
control module 28 may be mounted to an interior wall of 
the fuel tank 10 or may be carried by or fixed to one of 
the other components of the fuel system 12 such as the 
first retainer 70, second retainer 80 or fuel vapor canis- 
ter 24, for example. Some examples of a currently avail- 
able vehicle multiplex bus which may be suitable for the 
tank control module are the J 1850 bus and the CAN 
bus. 

[0022] Through the multiplex bus of the tank control 
module 28, the engine ECU 40 may send messages to 
the tank control module 28 to enable or "power-up" the 
fuel pump 20, to control the output pressure of the fuel 
pump if a variable speed fuel pump is provided, to disa- 
ble the fuel pump in the event of a vehicle accident 
which may be indicated by the activation of a vehicle 
passive restraint system, to control the purging of the 
vapor canister, to indicate the ambient temperature, to 
indicate the engine temperature, and to request infor- 
mation from one or more sensors such as OBD (On 
Board Diagnostics) sensors. The tank control module 
28 may send messages to the ECU 40 or other vehicle 
systems which indicate the quantity of fuel in the fuel 
tank, the fuel pressure delivered from the fuel pump 20, 
the temperature of the fuel, the fuel quality which may 
depend on a number of factors including alcohol content 
and vapor content among other factors. And. the tank 
control module 28 may transmit signals from OBD sen- 
sors used to determine if there are any fuel system com- 
ponent failures which may be indicated by liquid fuel 
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loss or pressure losses in the system (such as in the 
fuel tank or between the fuel rail and fuel pump) which 
may result in the discharge of liquid fuel or hydrocarbon 
vapors from the fuel system. The messages from the 
tank control module 28 may also be used to determine 
the vapor canister 24 content and information on the 
fuel pump 20 such as the hours of use of the fuel pump 
and problems with the fuel pump, such as excessive 
current draw, which maybe caused by a plugged fitter or 
worn pump or motor. Further, rf the vapor content of the 
fuel vapor canister 24 is detected, the tank control mod- 
ule 28 can send a request to the engine ECU 40 or other 
control system to initiate a vapor purge cycle for the fuel 
vapor canister. Thus, tank control module 28 may 
receive information from and send information to a plu- 
rality of vehicle control systems including the engine 
ECU 40 through a limited number of wires. Through 
these wires, substantially any fuel system component or 
fuel system condition can be communicated throughout 
the vehicle to increase the efficiency while greatly 
decreasing the number of wires and electrical connec- 
tors which must be used which significantly facilitates 
the assembly of the fuel system into the vehicle. 
[0023] Thus, the fuel system 12 according to the 
present invention reduces the number of openings 
through the vehicle fuel tank 10 to reduce the leak paths 
through which hazardous hydrocarbon vapors may 
escape to the atmosphere. The fuel system also incor- 
porates an electronic tank control module 28 into the 
vehicle fuel tank 10 which communicates with the 
engine ECU 40 and which may be calibrated for a par- 
ticular fuel system application to eliminate the need for 
the ECU 40 to be calibrated for each particular fuel sys- 
tem application and to more efficiently operate the fuel 
system. The fuel system 12 also eliminates many of the 
connections which were formally outside of the fuel tank 
10 to facilitate the integration of the fuel tank and fuel 
system into a vehicle during assembly. Numerous fuel 
system components and numerous sensors may be 
communicated with the ECU 40 through the tank control 
module 28 by a limited number of wires extending 
between the tank control module and ECU and other 
vehicle control systems. 

Claims 45 
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fuel system component to send signals or 
receive signals from said at least one fuel sys- 
tem component and adapted to electronically 
communicate with a vehicle control system 
external to the fuel tank. 

2. The fuel system of claim 1 wherein said at least one 
fuel system component is a fuel pump which draws 
fuel from the fuel tank and discharges fuel from the 
fuel tank through an outlet passage extending 
through the fuel tank opening. 

3. The fuel system of claim 2 wherein the control mod- 
ule controls the application of electrical power to the 
fuel pump. 



The fuel system of claim 2 wherein the control mod- 
ule receives from the fuel pump signals of fuel 
pump operating characteristics and transmits corre- 
sponding signals to a control system external to the 
fuel tank. 

The fuel system of claim 2 which also comprises a 
fuel vapor canister disposed in the fuel tank and 
having an inlet communicating with the interior of 
the fuel tank to receive fuel vapors therethrough 
and at least one outlet extending through the open- 
ing of the fuel tank. 

The fuel system of claim 5 which also comprises a 
vapor vent valve disposed in the fuel tank at the 
inlet of the fuel vapor canister to control fluid flow 
into the inlet of the fuel vapor canister. 

The fuel system of claim 6 which also comprises a 
second vapor vent valve disposed in the fuel tank 
spaced from the fuel vapor canister and communi- 
cating with the fuel vapor canister through the other 
vapor vent valve. 

The fuel system of claim 2 which also comprises a 
fuel level sensor disposed in the fuel tank and com- 
municating with the control module to provide an 
indication of the level of fuel in the fuel tank to a 
control unit external to the fuel tank. 



1 . A vehicle fuel system, comprising: 

a fuel tank having an opening into an interior of 
the fuel tank; 



so 



The fuel system of claim 5 which also comprises a 
retainer assembly disposed in the fuel tank and 
constructed to locate the fuel pump and fuel vapor 
canister with the fuel tank. 



at least one fuel system component disposed 
within the interior of the fuel tank and communi- 
cating with the exterior of the fuel tank through 
said opening; and 55 

an electronic control module disposed in the 
fuel tank and connected with said at least one 



10. The fuel system of claim 9 wherein the retainer 
assembly has a first retainer releasably connected 
to the fuel tank to locate the first retainer and having 
a flange and a second retainer having a flange 
adapted to engage the flange of the first retainer in 
assembly to locate the second retainer relative to 
the first retainer. 
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11. The fuel system of claim 10 wherein the first 
retainer also has a supporting member extending 
therefrom with a flange adapted to locate and retain 
the fuel vapor canister relative to the first retainer. 

5 

12. The fuel system of claim 2 which also comprises a 
cap releasably sealingly connected to the fuel tank 
to enclose the opening and having a fuel outlet 
through which fuel discharged from the fuel pump 
flows out of the fuel tank, and an opening through io 
which wires connected to the control module are 
received. 

13. The fuel system of claim 12 wherein the cap has a 
threaded portion adapted to screw-on to a comple- is 
mentary threaded portion of the fuel tank, a cover 
spanning the fuel tank opening, and a sealing mem* 
ber between the cap and fuel tank 

1 4. The fuel system of claim 1 2 which also comprises a 20 
fuel vapor canister disposed in the fuel tank with an 
inlet to receive fuel vapor from within the fuel tank 
and on outlet through which vapor or air discharged 
from the fuel vapor canister is discharged from the 
fuel tank and an outlet through the cap through 25 
which the outlet of the fuel vapor canister is com- 
municated externally of the fuel tank. 

15. The fuel system of claim 1 which also comprises a 
temperature sensor disposed in the fuel tank and 30 
communicating with the control module. 



communication with the fuel vapor canister to con- 
trol purging of the fuel vapor canister. 

22. The fuel system of claim 21 wherein the vapor 
purge valve is electrically connected to the control 
module to control operation of the vapor purge 
valve. 

23. A vehicle fuel system, comprising: 

a fuel tank having an opening communicating 
an interior of the tank with the exterior of the 
tank; 

a fuel vapor canister disposed within the fuel 
tank through the opening and having an inlet 
within the fuel tank for receiving fuel vapors 
from the fuel tank and one or more outlets 
extending through the opening of the fuel tank; 

a fuel pump disposed within the fuel tank hav- 
ing an inlet through which fuel is drawn from 
the fuel tank and an outlet extending through 
the fuel tank opening through which fuel is dis- 
charged under pressure. 



16. The fuel system of claim 1 which also comprises a 
hydrocarbon sensor disposed in the fuel tank and 
communicating with the control module. 35 

17. The fuel system of claim 2 which also comprises a 
pressure sensor disposed in the fuel tank in com- 
munication with the fuel pump outlet and the control 
module to provide an indication of fuel pump output 40 
pressure to the control module. 

18. The fuel system of claim 10 which also comprises a 
housing retained by the second retainer and having 
depending fingers between which the fuel pump is 45 
received to retain and locate the fuel pump. 

1 9. The fuel system of claim 2 wherein the control mod- 
ule is communicated by multiplex bus positive and 
negative wires with a control system external to the so 
fuel tank. 

20. The fuel system of claim 19 wherein said control 
system external to the fuel tank is a vehicle engine 
control unit. 55 



21. The fuel system of claim 5 which also comprises a 
vapor purge valve disposed in the fuel tank and in 
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